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CO q] CI us | ons turopean Synchrotron Radiation Facility
The SR Grand Challenges

X-ray Brilliance Curve

Future SR-SR 1023
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» To be increasingly useful:
- Powered by scientific excellence
— Faithful and committed Users’ service

~ To enlarge the Users’ Community:
— More then PHOTONS!

photons/s/mm2mrad?/0.1%BW

1015

» Quest for the “Future SR-SR source”: 10t

e Improved horizontal emittance: 10x10 pm2?7? 109
e 1023 Brilliance (ph/s/mm2mrad2/0.1%BW) ?? 102 Synchrotron

OPPORTUNITIES TO
QUALITATIVELY ENHANCE
SYNCHROTRON SCIENCE
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The European Light Source SLAC 50t Anniversary Celebration, SLAC 24-25 August 2012 Francesco Sette slide: 56
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Motivation: Desire to Probe Nature at Atomic Length (A) & Time (fs) Scales

Seeing the Invisible in Real Materials

Compositional
heterogeneity in a
LiNi13C013Mn1302
battery hundreds
of hours after
charging

Adv. Materials (2016)

Where are the Atoms?

Newly discovered
structure of a
hydrogen-stuffed,
quartz-like form of
ice

JACS (2016)

Where are the Electrons & Spins?

Direct measurements
of "pure” ac spin
currents (flow of spin
angular momentum
without flow of charge)

PRL (2016)

What are the Dynamics?

Capturing the transient behavior
of catalytic bond formation ¢ 2015)
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Light Sources Are Alive & Kicking: 60* Facilities Worldwide & Growing

—

Many other new & upgraded facilities are in the design stage...
Take Away Message: It's a very competitive landscape!

= SACLA FEL 2011
= 8.5 GeV, 30 HzNC

PAL XFEL 2016
10 GeV, 60 Hz NC B

Tas
Si

3 ] &= EU XFEL 2017
1 France: ESRF Il \ ~. | Sweden: MAX-IV : ' 17.5 GeV, 3000 x 10 Hz SC

BES nght Sources | A Ring Upgrades New Rings W
ENERGY Science >
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